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Abstract

Republic of Macedonia can improve its deposit insurance system by intro-
duction of risk based deposit insurance premium system. The purpose of this re-
search is to provide a preliminary quantitative assessment of the impact that the intro-
duction of two risk-based models proposed by European Commission (Single Indica-
tor Model and Multiple Indicators Model) would have on the contributions of the
banks in Republic of Macedonia. Results for the Single Indicator Model show that the
selection of a single ratio would ignore valuable information on the risk profile of the
bank, since the impact on contributions is very different, depending on the indicator
selected. The Multiple Indicators Model overcomes the main drawbacks of the Single
Indicator Model. First, by considering information from different classes, the aggre-
gated risk coefficient is better at capturing a bank’s overall risk; secondly, numerical
experiments show that the variability of the impact on contributions is significantly
reduced.
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Introduction

One of the central factors connected with the implementation of a modern deposit
insurance scheme is the question as to the premiums that should be paid by the insured
institutions to the deposit insurance fund. Theory and practice agree that ‘fair’ premi-
ums are one of the basic prerequisites of a credible national deposit insurance scheme.
Deposit insurers, collecting premiums from member financial institutions which accept
deposits from the public, can usually choose between two premium systems: flat-rate
and differential (risk-adjusted) premium system. Although flat-rate premium systems
have the advantage of being relatively easy to understand and administer, they do not
take into account the level of risk that a bank poses to the deposit insurance system and
can be perceived as unfair in that the same premium rate is charged to all banks regard-
less of their risk profile. Primarily for these reasons, differential premium system has
been recommended and increasingly adopted in recent years.

As early as September 2001, the Financial Stability Forum in its ‘recommenda-
tions’ pointed explicitly to the importance of a risk-based calculation of premiums46.
The European Forum of Deposit Insurers (EFDI) established a working group in
2002 that concerns itself with the integration of risk-based factors into the pricing of
deposit insurance benefits and the monitoring of corresponding developments in Eu-
ropean deposit insurance schemes. The International Association of Deposit Insurers
(IADI) recommended even in the basic version of its Core Principles published in
2002 the adoption of risk-based price models. In the revised version of 2009 this
recommendation was repeated and strengthened. A multitude of other international
financial institutions, including the International Monetary Fund (IMF) and the World
Bank, have also made recommendations in recent years regarding the introduction of
risk-based premium models. The recommendation of the risk based system is not
only based on its fairness, but also on its function as a central factor of moral hazard
reduction. (Bernet, B., Walter, S., 2009).

Republic of Macedonia is applying flat-rate deposit insurance premium system.
The literature recommendations indicate that Republic of Macedonia can improve its
deposit insurance system by introduction of risk based system. The purpose of this
research is to provide a preliminary quantitative assessment of the impact that the
introduction of two risk-based models proposed by European Commission (Single
Indicator Model and Multiple Indicators Model) would have on the contributions of
the banks in Republic of Macedonia.
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1. POSSIBLE MODELS FOR RISK-BASED
CONTRIBUTION TO EU DEPOSIT GUARANTEE
SCHEMES

The EC Joint Research Centre (JRC), in close cooperation with the European
Forum of Deposit Insurers (EFDI), has developed and proposed three risk-based
models for computing contributions of EU Deposit Guarantee Schemes (DGS). These
models are presented below.

1.1. Single Indicator Model

The most common risk-based approach is to define members’ contributions as
the product of a contribution base, xi (generally the total amount of eligible or covered
deposits), increased or decreased by a percentage i proportional to the risk attitude
of the i-th member and a percentage, , common to all members, reflecting the
overall conditions in the banking system in the country. In formula, the contribution ci
is expressed as follows:

 i i ic x

In operative terms, the coefficient  is often set in the statutes (or by-laws)
regulating the DGS and/or revised on a regular basis by the board of the scheme. For
instance, it can reflect improvements or deteriorations in the soundness of the national
banking sector and, consequently, leads to an increase or decrease in the total amount
of resources collected. Alternatively,  could be connected to a technical procedure
identifying the target size of the fund or to a mechanism forecasting the future funding
need of the DGS.

Coefficient i explicitly takes into account the friskiness of the DGS members: a
lower risk leads to a lower contribution and a higher risk to a higher one. In this basic
proposal, i can vary between 80 % (for the least risky banks) and 150 % (for the most
risky banks) and is determined using one of the indicators presented in Table 1.

The coefficient i to be applied to each member relies on their classification
into rating classes defined in terms of the distribution of the ratios of the DGS mem-
bers.
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1.2. Multiple Indicator Model

A multiple indicators approach is clearly more complex, since it aims to over-
come the main drawback of the Single Indicator Model, namely the fact that it relies
on only one indicator. The Multiple Indicator Model uses combination of indicators.
Eight indicators, covering four risk classes are proposed. These are presented in the
table below:

The Multiple Indicators Model is based on the assumption that the total amount
of contributions collected by the scheme needs to be decided a priori (e.g. by the
DGS board or the government) and then apportioned among members. The mem-
bers’ contributions are calculated by multiplying the total amount of contributions
(TC) to be collected by the scheme by a coefficient which will be labelled as Risk
Share (RS) since it represents the relative risk weight of each member. In formula, the
contribution ci for the i-th member can be expressed as follows:

 TC•RSi ic 

The set of weights RSi is obtained by combining the contribution base of the
members and their risk behaviour, as follows:

Table 1

List of indicators applied in the proposed models

Class Name Abbreviation Formula

Capital
adequacy

Tier 1 capital ratio CA1
Tier I Capital / Risk

weighted assets

Total capital ratio CA2
Total capital / Risk weighted

assets

Asset quality

Non Performing Loan (NPL
ratio) AQ1 Non Performing Loans /

Gross Loans

Loan loss provision AQ2
Loan loss provision / Net

Interest Revenue

Profitability

Cost-to-income rati P1 Operating Expenses /
Operating income

Return on average assets
(ROA) P2 Net income / Average Total

Assets

Liquidity

Liquid assets to deposits
ratio L1 Liquid Assets /Customer &

Short Term Funding

Loan to deposit ratio L2 Net Loans /Customer &
Short Term Funding

Source: European Commission, Joint Research Centre: Possible models for risk-based contribution to
EU Deposit Guarantee Schemes
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1) The overall risk behaviour of each member is described by a coefficient i
determined by combining the information given by 4 indicators, one for
each class. Each member is assigned a score depending on the values of the
4 indicators and the scores are subsequently translated into i via a linear
relationship.

2) For each member the risk amount is obtained by multiplying i by its con-
tribution base xi, represented by the amount of eligible or covered deposits:

 RA •i i ix 

The risk amount represents the DGS exposure towards one member, corrected
by the risk coefficient of the member itself.

3) The risk share of each member is obtained by normalised risk amounts:

 

1

RARS
RA

i
i N

j
j





where j sums up all the N credit institutions members of the DGS.
The risk factor i is allowed to vary between 80 % and 150 % and is calculated

by means of a linear transformation of another variable, i, assessing the overall be-
haviour of the DGS members based on a set of indicators.

In detail, the variable i, which will be referred to as the composite score, is
defined as the average of 4 scores, each covering a different aspect of DGS mem-
bers’ behaviour:

 (1) (2) (3) (4)1
4i i i i i         

For all classes, scores range from a minimum score of 1 describing a ‘very low
risk’ situation, to a maximum score of 5 to indicate a ‘very high risk’ situation as
shown in the Table 2.

Table 2

Scores to be assigned to the DGS members, based on the set of indicators

Class Capital
adequacy Assets quality Profitability Liquidity

Very low risk 1 1 1 1
Low risk 2 2 2 2
Medium risk 3 3 3 3
High risk 4 4 4 4
Very high risk 5 5 5 5

Source: European Commission, Joint Research Centre: Possible models for risk-based contribution to
EU Deposit Guarantee Schemes
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1.3. Default Risk model

The Default Risk model is based on the option pricing theory and calculates the
contribution of a bank taking into account its estimated probability of default. Com-
pared to the first two models, it is more sophisticated from a mathematical point of
view and overcomes the main drawback of the first two models by taking into consid-
eration market information. But, due to the mathematical complexity of this model and
to the fact that it relies not only on accounting data but also on market data (i.e. data
on equity prices), its application at DGS level is not currently recommended.

2. PROJECTION OF MODELS INTRODUCTION TO
DGS OF REPUBLIC OF MACEDONIA

The purpose of this section is to provide a preliminary quantitative assessment
of the impact that the introduction of the first two risk-based models proposed (Single
Indicator Model and Multiple Indicators Model) would have on banks in Republic of
Macedonia.

The data at bank level required to estimate contributions for the two model
proposals is not available for every particular bank in Republic of Macedonia. There-
fore, the calculation of risk-based deposit insurance premium is made on groups of
banks. Grouping of banks is made according to the size of their assets: the group of
small size banks consists of banks whose assets are less then Denar 5 billions, the
group of medium-size banks are banks whose assets range between Denar 5 and 20
billions and the groups of large banks consists of banks whose assets are higher than
Denar 20 billions.

The calculation of banks’ contributions under the two models (Single Indicator
Model and Multiple Indicators Model) relies on:

- bank’s financial ratios: one ratio in the case of the Single Indicator Model,
and a combination of ratios for the Multiple Indicators Model (indicators
from Table 1 will be applied in the models projection, except for Not Per-
forming Loan ratio, which as result of data non-availability is replaced with
the ratio - % of “C”, “D” and “E” in total credit risk exposure;

- the contribution base, i.e. the amount of eligible deposits;
- the amount of premium collected by the deposit insurance fund.

Data of the bank’s financial ratios and the amount and distribution of household
deposits are taken from the Report of banking system and banking supervision of the
Republic of Macedonia, published by the National bank of Republic of Macedonia.
Regarding the amount of household deposits an average data is applied, i.e. the sum of
household deposits at the end of every calendar month is divided to the number of
months in the year. The application of average data is made because it corresponds
with the currently applied methodology for deposit insurance premium calculation.
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Under the current methodology, banks are charged with deposit insurance premium
on a monthly basis. Data of the amount of the deposit insurance premium collected by
the fund are taken from the audit reports of Deposit Insurance Fund Skopje.

Calculations under both models will be made on data basis from year 2009.
The purpose of the numerical experiments that will be described below is to

provide a quantitative assessment of the impact that the introduction of both the Single
Indicator Model and the Multiple Indicators Model would have on DGS members’
contributions, highlighting their differences, advantages and weaknesses.

To give an indication of the impact that the introduction of each model would
have, contributions under the Single Indicator Model and the Multiple Indicators Mod-
el are compared with those really paid by the banks in Republic of Macedonia under
the funding mechanism currently used. In particular, the relative percentage change in
contribution is calculated and presented as contribution’s increase or decrease.

2.1. Projection of the Single Indicator Model’s introduction

Assumptions
To obtain contributions under the Single Indicator Model, we need to set the

values of coefficients  and i. The value of the first coefficient is the same for all
banks and depends for instance upon specific conditions in the banking market or is
related to the target fund of the deposit guarantee scheme; the second describes the
risk behaviour of particular bank or in this case group of banks. Two main assump-
tions are made to set the values of these coefficients:

1) The overall contribution under the Single Indicator Model (i.e. the sum of
the contributions paid by all the banks in the Republic of Macedonia) equals
the overall contribution made in the Deposit Insurance Fund Skopje under
the current funding systems. In other words, the coefficient  in the first
model is chosen so that the aggregated amount of current and risk-based
contributions is the same. This assumption is made in order to compare the
two sets of contributions;

2) The values for the i coefficient are set within the range of 80 % (for the
least risky banks) and 150 % (for the most risky banks).

Analysis of results
After particular calculation of the contributions’ change, using each of the 8

indicators, an overall amount of contributions’ changes for group of banks has been
calculated. Those changes are presented in the figure below.
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Two main observations should be highlighted from this figure:
1) The figure shows wide variability that the adoption of the Singe Indicator

Model would have on banks’ contribution. The smallest variability has been
observed in the contribution of group of large banks and the biggest varia-
bility in the contribution of group of small sized banks. When applying the
Single Indicator Model, using any of the 8 indicators, the group of large
banks would have maximum increase in contributions of 4,42%, and max-
imum reduction of 11,27%. The maximum increase and the maximum de-
crease in the contributions of group of medium-size banks would be 36,50%
and -14,32% respectively. The biggest variation in the contribution of group
of small banks would be in range of -17,70% to 36,50%.

2) The variability of results, especially of group of small banks and group of
medium size banks, is significant. Therefore, a change in the indicator se-
lected could have a significant impact on the level of contribution paid by
individual banks.

The analysis presented above is focused on the maximum cumulative in-
crease/decrease that the introduction of Single Indicator Model would have on banks’
contributions, taking into consideration all 8 indicators proposed. To have an idea of
how the contributions vary for a given indicator, the average and the standard devia-
tion of the relative percentage change in banks’ contributions has been calculated for
each individual indicator. The results are presented in the table below.

Figure 1: Contribution’s changes when applying Single Indicator Model
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Several observations can be highlighted from this table:
1) The choice of an indicator has a significant impact on the contribution. For

example, the contribution of group of small size banks would reduce for
17,70%, when the indicator Loan loss provision is applied, but the same
contribution would increase for 36,50%, when the indicator ROA is ap-
plied;

2) When indicators: Total capital ratio and Liquid assets to deposits ratio are
applied,  the average and the standard deviation are zero, which is due to a
lack of change in the contributions, because regarding these indicators all
banks have been assigned with the same risk coefficient.

3) When the other 6 indicators are applied, depending on which indicator is
chosen, the contributions of banks show an increase or a decrease.

To assess whether this model properly captures the risk profile of the banks we
look at the correlation between the 8 financial indicators. A risk-based model where
only one of the indicators is taken into account would be acceptable for consideration
if there is evidence that all the indicators are highly correlated, and are therefore meas-
uring the same underlying phenomenon.

Table 4 plots the correlation coefficient between indicators belonging to differ-
ent categories (‘inter-categories’ correlation). In other words, we measure all possi-
ble pair wise correlations except those between indicators belonging to the same cat-
egory, (i.e. between CA1 and CA2, between AQ1 and AQ2, between P1 and P2, and
between L1 and L2). The correlation coefficients are intended to measure how related
each pair of indicators is.

Table 3
Single Indicator Model – Mean (µ) and standard deviation (s) of the relative

percentage change in banks’ contributions

Small size banks Medium size
banks Large banks  

CA1 -14,32% -14,32% 4,42% -8,07% 10,82%
CA2 0,00% 0,00% 0,00% 0,00% 0,00%
AQ1 21,37% -0,41% -0,41% 6,85% 12,58%
AQ2 21,37% -0,41% -0,41% -2,92% 14,77%
P1 21,70% 21,70% -6,70% 12,23% 16,39%
P2 36,50% 36,50% -11,27% 20,58% 27,58%
L1 0,00% 0,00% 0,00% 0,00% 0,00%
L2 -15,42% 10,32% -2,55% -2,55% 12,87%

Source: Author
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High level of correlation between certain indicators exists if the correlation co-
efficient is close to +1 or -1. Table 4 shows that there is a perfect correlation between
some indicators and no correlation between others. The fact that there isn’t high level
of correlation between all of the financial indicators is an indication that by combining
indicators from different categories additional information might be captured.

2.2. Projection of the Multiple Indicators Model’s introduction

In contrast with the Single Indicator Model, under the Multiple Indicators Mod-
el the risk profile is set by combining multiple indicators from the 4 classes of risks
(capital adequacy, asset quality, profitability, and liquidity).

The purpose of this chapter is to present the results from a simulation of the
contributions the banks in the Republic of Macedonia would have made under the
Multiple Indicator Model. The simulation covers two scenarios (A and B) shown in
the table below.

Table 5
Multiple Indicators Model: choice of scenarios

RISK CLASS Scenario A Scenario B
Capital adequacy Tier 1 capital ratio Total capital ratio
Asset quality Not Performing Loan ratio Loan loss provision
Profitability Cost to income ratio ROA
Liquidity Liquid assets to deposits ratio Loan to deposit ratio
Source: Author

Table 4

Correlation coefficient between financial indicators

Indicators Correlation coefficient Indicators Correlation
coefficient

CA1/AQ1 -0,50 AQ1/P1 0,50
CA1/AQ2 -0,50 AQ1/P2 0,50
CA1/P1 -1,00 AQ1/L1 0,80
CA1/P2 -1,00 AQ1/L2 -0,87
CA1/L1 -0,92 AQ2/P1 0,50
CA1/L2 0,00 AQ2/P2 0,50
CA2/AQ1 0,80 AQ2/L1 0,80
CA2/AQ2 0,80 AQ2/L2 -0,87
CA2/P1 0,92 P1/L1 0,92
CA2/P2 0,92 P1/L2 0,00
CA2/L1 1,00 P2/L1 0,92
CA2/L2 -0,39 P2/L2 0,00

Source: Author
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Assumptions
The Multiple Indicators Model is based on the assumption that the total amount

of contributions collected by the scheme needs to be decided in advance, and then
apportioned among the DGS members depending on their risk profile. The risk profile
of a given bank is described by a coefficient i, which in turn is calculated using the
scores ñi(j) assigned for each of the 4 risk classes. Three main assumptions are made:

1) The total amount of contributions to be collected and decided in advance
(i.e. the sum of contributions paid by all the banks) equals the estimated
overall contribution made by the same banks under the current funding
system. This assumption will facilitate comparison between the two fund-
ing systems;

2) Equal weights are given to the 4 risk classes. In other words, the composite
score for a given bank is calculated as the arithmetic average of the scores
obtained for each one of the 4 risk classes;

3) Same as in the Single Indicator Model, the values for the i coefficient are
set within the range of 80% (for the least risky banks) and 150% (for the
most risky banks).

Analysis of results
The contributions that particular groups of banks would have paid under the

Multiple Indicators Model are calculated for two scenarios. These contributions are
compared with the really paid contributions and a relative percentage change is calcu-
lated. The changes are shown in the figure number 2.

The figure shows that the biggest variability of the changes in contributions is
observed in the contributions of the group of small banks. Depending on the applied

Source: Author

Figure 2: Contribution’s changes when applying Multiple Indicator Model
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scenario the contribution of the group of small banks would reduce by 8,15%, or
would increase by 6,47%. In the case of the group of medium-size banks the contri-
bution would increase in both scenarios by 12,49%, i.e. 7,76%, and in the case of
group of large banks would decrease in both scenarios by 3,32%, i.e. 2,36%.

Figures number 3, 4 and 5 presented below aim to compare the Single Indicator
Model and Multiple Indicators Model by looking at the range of variation of the per-
centage changes in contributions resulting from the introduction of these models. A
comparative overview is given for every group of banks in particular.

Figure 3: Single Indicator Model versus Multiple Indicators Model –
 group of small-size banks
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Figure 4: Single Indicator Model versus Multiple Indicators Model – group of medium-
size banks
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These figures highlight how the Multiple Indicators Model significantly reduces
the variability of the changes in contributions.

To have an idea of how the contributions vary for a specific scenario, the
average and the standard deviation of the relative percentage change in banks’ contri-
butions have been calculated for the two scenarios considered (A and B). These re-
sults are presented in table 6.

Conclusion

The EC Joint Research Centre (JRC), in close cooperation with the European
Forum of Deposit Insurers (EFDI), has developed and proposed three risk-based
models for computing contributions of EU Deposit Guarantee schemes. This report
presents numerical experiments aimed at assessing the impact of introducing the first
two models on the contributions of the banks in Republic of Macedonia. The third
approach was not numerically explored since it makes use not only of accounting data
but also of market price data.

Figure 5: Single Indicator Model versus Multiple Indicators Model – group of large banks
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Table 6
Multiple Indicators Model - Mean (µ) and standard deviation ( )

of the relative percentage change in banks' contributions
Small-size

banks
Medium-

size banks Large banks  

Scenario I -8,15% 12,49% -3,32% -7,73% 10,80%
Scenario II 6,47% 7,76% -2,36% 3,96% 4,50%

Source: Author
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Results for the Single Indicator Model show that the selection of a single ratio
would ignore valuable information on the risk profile of the bank, since the impact on
contributions is very different depending on the indicator selected. Correlation analy-
sis confirmed that indicators of different classes might be poorly correlated, thus
weakening any potential robust conclusion.

The experiment demonstrated that the Multiple Indicators Model over-
comes the main drawbacks of the Single Indicator Model. First, by considering
information from different classes, the aggregated risk coefficient is better at
capturing a bank’s overall risk; secondly, numerical experiments show that the
variability of the impact on contributions is significantly reduced.
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